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144
The potential for greater diversity to maintain a greater ecosystem functioning 145 over time has been well recognized [1] [2] [3] [4] [5] . Additionally, the positive effects of 146 biodiversity on ecosystem functioning have been shown to strengthen over time [34] [35] [36] .
147
Such changes in the functioning of plant communities may reflect evolutionary 148 processes that occur over the same temporal scales across which ecosystem stability is 149 being measured. For instance, there is evidence that such temporal changes in the 150 functioning of communities may reflect rapid evolutionary increases in species 151 complementarity and community productivity 26, 29, 32 . Yet the importance of the 152 interactive effects of biodiversity and community evolution for ecosystem stability 153 has not been tested so far. Our study provides strong evidence that community 154 evolution maintained a more stable primary productivity at low diversity, which plant history x species richness in Table 1 ). Therefore, the co-selected plant 215 communities with low asynchrony were able to maintain greater community stability.
216
On the other hand, the stronger coupling between asynchrony and stability allowed 217 naïve compared with co-selected communities to have a more stable productivity at 218 high diversity, where species fluctuated more asynchronously through time.
219
The reduced temporal stability at low synchrony in our co-selected plant 220 communities (see Fig. 1c Information, Fig. S2 , Table S3 ). Once we corrected for the pre-flood productivity,
272
species richness increased resilience in both co-selected and naïve communities, and
273
we observed a strong interactive effect of community evolution and species richness 274 for ecosystem resistance (Table 2) .
275
line with this, the result that community evolution in these plant communities resulted 290 in greater recovery may be suggestive of selection for greater facilitative effects after 291 the perturbation as may be anticipated under the stress-gradient hypothesis 53 .
292
The greater recovery in the co-selected communities also resulted in a greater 293 resilience up to a diversity level of 4 species and was followed by an increased post- 
Conclusions
315
Our findings show that ecosystem stability and recovery can not only be 316 promoted by biodiversity but also by evolutionary processes in plant communities 317 over the time scales at which stability is being measured. In particular, we found that 318 community evolution can enhance the stability of ecosystem productivity when 319 diversity is low, whereas in the absence of community evolution a greater diversity 320 was more critical for increasing stability. The community evolution-driven increase in with eight years of shared community selection in these experimental plots (co- non-sterilized part of the excavated soil was used for the second two soil treatments.
386
Half of this soil was filled back into one quadrat of the corresponding plot ("native 387 soil"). The other half of the unsterilized soil was mixed among all plots and filled into 388 the remaining quadrats. However, this fourth soil treatment was abandoned after two 389 years, which is why this treatment is not included here.
390
The soils were left to rest in closed bags to allow for the soil chemistry to 
429
We calculated the resistance, recovery and resilience (see Fig. 2 ) to assess the resistance, recovery and resilience was analyzed with linear mixed-effects models.
440
Fixed-effects terms were plant species richness (log scale), community-evolution way as described at the beginning of this section.
All analyses were conducted using the software R, version 3. 
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Bold italic text highlights significant effects. 
